















The	 survey	 project	 “The	 territory	 of	Kelin	 between	




we	have	decided	 to	 review	part	 of	 our	hypotheses	
and	 data	 using	GIS	 and	 spatial	 technology.	 In	 this	
paper	we	advance	the	results	on	visibility	and	com-
munication	 through	 the	 calculation	 of	 cumulative	
viewsheds,	 lines	of	 sight,	 least-cost	paths	 and	 cost-
surface	maps	for	the	6th	and	the	5th	centuries	BC.	To	



















The Territorial Formation Process: 
Defining the Studied Area





a	 complex,	 hierarchical	 settlement	 pattern	 which	
includes	oppida	(high	rank	settlements),	farmsteads	
and	 rural	 hamlets,	 hill	 forts,	 ritual	 places	 (caves,	
sanctuaries)	and	necropoles	(Bonet	1995;	Mata	et	al. 
2001;	Grau	Mira	2002;	Grau	Mira	2004).	Related	to	




hierarchical	 settlement	 pattern,	 mines,	 saltmines,	
metallurgy,	 kilns,	 wine	 and	 olive	 oil	 production,	











vides	 the	 theoretical	 framework	 and	 controls	 the	
GIS	 applications	 used,	 leading	 our	 interpretations.	
The	 algorithms	used	are	 r.cost	 and	 r.drain	 for	 cost	
maps	 and	 least-cost	 paths;	 and	 r.los	 for	 visibility	 
analysis.	
r.cost	determines	 the	cumulative	cost	of	moving	
to	 each	 cell	 on	a	 cost	 surface	 from	specified	 cell(s)	
whose	 locations	 are	 specified	 by	 their	 geographic	
coordinate(s).	 Each	 cell	 in	 the	 original	 cost	 surface	
map	will	contain	a	category	value	which	represents	
the	 cost	 of	 traversing	 that	 cell.	 r.cost	will	 produce	
an	 output	 raster	 map	 in	 which	 each	 cell	 contains	
the	lowest	total	cost	of	traversing	the	space	between	
each	cell	and	the	user-specified	points.	The	Knight’s	





















Theoretical and Methodological Approach: 
Using GRASS-GIS 
We	 are	 not	 going	 to	 explain	 what	 a	 GIS	 is	 (Bur-
rough / McDonell	 1998;	 Kvamme	 1999;	 Conolly / 
Lake	 2006)	 but	 how	we	 use	 it.	 Our	 analyses	were	
implemented	 with	 GRASS-GIS,	 in	 its	 version	 6.2	














sent	 the	vertical	angle	 (in	degrees)	 required	 to	see	
those	cells	(viewshed).
Communication: Cost Maps (r.cost) 




























located	 in	 the	 edges	 of	 the	 territory.	 The	 buffers	
show	 that	 there	 are	 some	 settlements	 located	 less	
than	 1 km	 from	 these	 hypothetical	 paths.	 In	 fact,	
some	of	them	are	just	in	the	way	between	two	sites.	
In	the	5th	century,	these	routes	are	kept,	though	the	




are	 outstanding	 settlement	 pattern	 factors,	 but	
not	determining	ones.
2) 	We	 have	 differenciated	 two	 types	 of	 paths.	On	 
the	one	hand,	there	are	natural	corridors	which	
construct	 long-distance	 communication	 routes	
and	 organize	 the	 territory.	 On	 the	 other	 hand,	
there	 are	 paths	 and	 routes	 which	 arrange	 the	
communication	 inside	 the	 territory,	 connecting	
inhabited	 sites	 and	 places.	 These	 last	 ones	 are	
difficult	to	reconstruct	because	they	can	be	more	
dynamic	and	versatile.	Therefore,	 the	first	ones	
seem	 to	 be	 more	 static	 diachronically,	 in	 fact,	
some	of	 these	paths	 follow	traditional	historical	















and	defines	the	 territory.	There	 is	no	threat	 from	
outside	in	this	regional	and	chronological	context	
that	 justifies	 the	 origin	 of	 these	 fortifications.	 So	
we	 understand	 these	 constructions	 as	 elements	









areas	 that	 form	 the	 territory:	 north	 (highlands),	
central	 (fluvial	 plain),	 east-south-east	 (secondary	





both	 types	 is	 their	 role	 in	 the	 spatial	 articula-






Visibility: Line of Sight (r.los), Cumulative 
Viewshed Analysis and Intervisibilities
Visibility	is	a	difficult	variable	to	measure.	It	 is	not	
time	 to	 approach	 the	debate	 vision	vs.	 perception,	
but	 it	 is	necessary	 to	keep	 it	 in	mind	 (Van	Leusen	
1999,	219;	Lock	2000,	1–27;	Wheatley / Gillings	2002,	
201–216;	 Llobera	 2003).	 There	 are	 signifiers	 and	
meanings	 in	 the	 Iberian	 landscape	 that	 are	 invis-












trolling	 the	 landscape	 and	 define	 occupied	 zones	
and	 their	 hinterlands.	 This	 area	 is	 already	defined	
















and	 the	 construction	 of	 a	 cultural	 territory	 with	
boundaries	and	identity.	It	is	important	to	point	out	
that	this	Iberian	strategy	articulates	the	three	natu-
ral	 areas	 that	 form	 the	 territory	 through	 visibility	
and	 communication.	 Communication	 is	 essential	
for	 the	 spatial	 organization	of	 the	 settlements	 and	






is	 observed.	 The	 locations	 of	 sites	 are	 the	 same,	
mainly	low	and	medium	elevations	(gently	sloping	
hills,	hill	 sides,	plains).	The	settlement’s	 categories	












process	 that	 begun	 in	La	Plana	d’Utiel	during	 the	
6th,	maybe	a	bit	earlier.	So	the	new	rural	settlements	
and	the	fortified	sites	reinforce	the	existing	structure	
rather	 than	 to	establish	a	new	one	 (Fig. 6).	 Finally,	





define	 a	 type	 of	 settlements,	 but	 not	 the	majority.	
Besides,	 the	 rural	habitat	used	 to	be	 characterized	
by	 concentrations	 of	 fortified	 farms.	 Recent	 dis-
coveries	show	a	high	percentage	of	dispersed	rural	
habitat	formed	by	non-fortified	small	sites	and	rural	
establishments	 (Bonet / Mata / Moreno	 in	 press;	
Mata	et	al.	in	press).	Iberian	territories	were	known	
as	hierarchical	political-defensive	systems,	and	de-











we	will	have	 to	wait	until	more	 complete	 and	ge-
neric	 conclusions	 about	 the	 whole	 subject	 can	 be	 
offered.
centuries	 there	 are	no	 evidences	of	 active	military	
systems	 in	 the	 territory	 of	Kelin	 for	 the	 centuries	
we	are	dealing	with	 (6th	 and	5th centuries	BC).	We	








Our	main	 interest	 is	 to	analyse	 the	 Iberian	soci-
ety	through	the	settlement	pattern	and	the	territory	
formation	 process	 in	 order	 to	 approach	 the	 study	
of	 the	 Iberians	 from	 different	 scales	 and	 perspec-
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